Wernicke's aphasia is a condition which results in severely disrupted language comprehension following a lesion to the left temporo-parietal region. A phonological analysis deficit has traditionally been held to be at the root of the comprehension impairment in Wernicke's aphasia, a view consistent with current functional neuroimaging which finds areas in the superior temporal cortex responsive to phonological stimuli. However behavioural evidence to support the link between a phonological analysis deficit and auditory comprehension has not been yet shown. This study extends seminal work by Blumstein, Baker, and Goodglass (1977) to investigate the relationship between acoustic-phonological perception, measured through phonological discrimination, and auditory comprehension in a case series of Wernicke's aphasia participants. A novel adaptive phonological discrimination task was used to obtain reliable thresholds of the phonological perceptual distance required between nonwords before they could be discriminated. Wernicke's aphasia participants showed significantly elevated thresholds compared to age and hearing matched control participants. Acoustic-phonological thresholds correlated strongly with auditory comprehension abilities in Wernicke's aphasia. In contrast, nonverbal semantic skills showed no relationship with auditory comprehension. The results are evaluated in the context of recent neurobiological models of language and suggest that impaired acoustic-phonological perception underlies the comprehension impairment in Wernicke's aphasia and favour models of language which propose a leftward asymmetry in phonological analysis.
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Introduction

Wernicke's aphasia: the neuropsychological profile
Wernicke's aphasia (WA) is a relatively rare condition principally resulting from a cerebral vascular accident (CVA) to the posterior temporoparietal cortex. WA is characterised by severely impaired auditory comprehension and repetition, with fluent speech punctuated by phonological paraphasias and neologisms (Goodglass, Kaplan, & Barresi, 2001a) . Other linguistic skills, such as reading and writing, are variable but rarely spared (e.g. Ellis, Miller, & Sin, 1983) . A comprehension impairment post stroke is not, however, synonymous with WA. Up to 70% of individuals with aphasia display some degree of comprehension impairment at a sentence level (Boller, Kim, & Mack, 1977) but only a small proportion of these fulfil the diagnosis for WA. Crucially, the comprehension impairment in WA is found at a single word level and co-occurs with both fluent speech and impaired repetition. The exclusion of any of the three diagnostic criteria will result in a different aphasia subtype (e.g. global aphasia, conduction aphasia or transcortical sensory aphasia: Goodglass et al., 2001a,b) .
The traditional account of the WA auditory comprehension impairment proposes disruption to acoustic-phonological decoding as the underlying deficit (Eggert, 1977; Luria, 1976) . This has been termed the "decoding deficit" (Luria, 1976) as it proposes an impairment of auditory analysis of phonemes but a sparing of auditory analysis of prosody, leading to an apparent dissociation between comprehension in formal testing conditions and contextual comprehension. In everyday conversation this dissociation manifests as appropriate social responses to intonation, however, the capacity to respond to specific linguistic information in context remains impaired. The decoding deficit is consistent with reports that lesions in WA consistently affect the posterior part of the left superior temporal plane (Bogen & Bogen, 1976) , a region associated with phonological processing (Vigneau et al., 2006) . A discrepancy between formal and contextual comprehension is not unique to WA however; such a pattern may also be explained by the use of contextual information to support comprehension. A second account proposes that impaired semantic processing underlies impaired 0028-3932/$ -see front matter © 2011 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2011.11.022
